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This paper contains a critical exploration of the social dimensions of the science–humanitarian 
relationship. Drawing on literature on the social role of science and on the social dimensions of 
humanitarian practice, it analyses a science–humanitarian partnership for disaster risk reduction 
(DRR) in Padang, Sumatra, Indonesia, an area threatened by tsunamigenic earthquakes. The 
paper draws on findings from case study research that was conducted between 2010 and 2011. 
The case study illustrates the social processes that enabled and hindered collaboration between 
the two spheres, including the informal partnership of local people and scientists that led to the 
co-production of earthquake and tsunami DRR and limited organisational capacity and support 
in relation to knowledge exchange. The paper reflects on the implications of these findings for 
science–humanitarian partnering in general, and it assesses the value of using a social dimensions 
approach to understand scientific and humanitarian dialogue. 
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Introduction
Scientific research can make an important contribution to humanitarian policy devel-
opment and programme delivery, and the need to strengthen dialogue between the 
humanitarian and the scientific communities is well recognised (HFP, 2007; Wilby, 
2010). However, there are a number of barriers to effective knowledge exchange, 
including: the limited capacity of the humanitarian sector to understand and use 
scientific research, and of the research community to perceive and respond to user 
needs; funding mechanisms and reward structures that do not fully support collabo-
ration; differences in organisational structure and working practices; and the limited 
‘purchase’ natural science solutions have on the long-term socio-political issues that 
cause many humanitarian crises (HFP, 2007; Budds, 2009). 
 Barriers of this sort are examples of the social dimensions that underpin both scien-
tific and humanitarian practice, and more effective science–humanitarian partnering 
will be enabled if they are comprehended better (Anderson, 1999; Forsyth, 2003). 
A recent special edition of Disasters examined how these issues pertain to humanitarian 
activities (Hilhorst, Dijkzeul, and Herman, 2010) and there is a large social study of 
science literature that considers similar themes with respect to the social role of science 
(Gergen, 1985; Yearley, 2005; Wynne, 2006). To date, though, few studies have exam-
ined specifically the social dynamics of the science–humanitarian relationship. 
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 This paper addresses this gap by identifying the key social dimensions of scien-
tific and humanitarian practice. It develops these points by considering the findings of 
case study research conducted in 2010 and 2011. This research examined a science–
humanitarian partnership for disaster risk reduction (DRR) in Padang, Sumatra, 
Indonesia, and the analysis reveals how DRR programmes were co-produced through 
complex interaction between scientists, humanitarians, and the local community, 
with personal values and motivations playing an important role. It pinpoints differ-
ences between science and humanitarian working practices, the strengths and weak-
nesses of informal organisational structures, and issues of institutional capacity and the 
funding of knowledge exchange activities. The paper concludes by drawing out the 
implications of this case study for the science–humanitarian relationship in general.
Social dimensions of humanitarian practice 
Humanitarian agencies traditionally have followed the humanitarian imperative and 
delivered aid to people in conflict and disaster settings in impartial and non-partisan 
ways (Stockton, 1998). Yet, as Pelling and Dill (2010) have observed, humanitarian 
agencies are increasingly likely to acknowledge the socio-political dimensions of their 
work and to align themselves with a politically engaged developmental perspective. 
While this may be so, the socio-political dimensions of humanitarian action can still 
go unrecognised in ways that hinder the effective achievement of humanitarian 
goals (Anderson, 1999; Kennedy, 2008). For example, humanitarian interventions 
are conducted by groups and organisations with their own priorities, values, and 
ways of working, and these can interact in unintended ways with local structures to 
hinder humanitarian actions (Handler Chayes, Chayes, and Raach, 1997; Weiss and 
Hoffman, 2007; Clarke and Ramalingham, 2008). Anderson (1999) draws attention 
to the implicit ethical messages of humanitarian activities and how disrespect and com-
petition between aid agencies and a preoccupation with the personal safety of aid work-
ers can undermine local trust in the legitimacy and the authority of aid organisations. 
 Hilhorst, Dijkzeul, and Herman (2010) have looked in detail at three social dimen-
sions of humanitarian practice. The first is ‘the normative dimensions of humani-
tarian action’. These are the personal and ethical values that inspire humanitarian 
activities and the values and principles of the people who are the recipients of these 
policies. The values of recipients and practitioners can be in harmony, but they can 
also be incompatible, and where this is the case, there may be a need to negotiate 
around these differences. Meertens (2010) illustrates this point using the example of 
displaced women in Columbia and the tensions between their personal values and 
the values embodied in policies and services. 
 Hilhorst, Dijkzeul, and Herman (2010) call the second dimension ‘everyday 
practice’. These are features of the immediate social context and include the role 
played by local actors and the organisational structure of humanitarian and local 
organisations. The interplay between these features and humanitarian activities can 
influence the effectiveness of policies and services. Richards (2010) illustrates the first 
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aspect of everyday practice, namely the role played by local actors, with an account 
of local social loyalties in Sierra Leone and the need for humanitarian programmes 
to work with them rather than against them. In a similar way, Hilhorst and Serrano 
(2010) demonstrate how aid provision in Angola between 1975 and 2008 was not 
delivered solely by external international humanitarian agencies but by complex nego-
tiations between international humanitarians and multiple local agencies and groups. 
Given the important contribution that local actors make, humanitarian agencies have 
a clear interest in building local capacity so that local people can contribute effectively 
and take charge of the development process. This is problematic for international 
non-governmental organisations (NGOs), however, given their focus on immediate 
emergency response rather than long-term development planning (Christoplos, 2005). 
As a result, local capacity-building tends to be tacked on to the humanitarian agenda 
and typically involves training workshops rather than necessary structural interven-
tions (Christoplos, 2005). 
 The humanitarian sector reflects regularly on the second aspect of everyday prac-
tice, namely organisational structure and its influence on the effectiveness of policy 
(Weiss and Hoffman, 2007). Clarke and Ramalingham (2008), for instance, apply 
Handy’s (1999) typology of organisational structures to humanitarian contexts. This 
typology includes ‘The Club Culture’, where the organisation is an extension of 
the personality of the director, and ‘The Role Culture’, which takes the form of a 
pyramid of hierarchically and logically structured job roles. The former tends to be 
informal and can be responsive, effective, and creative, but it is highly dependent on 
the individual personalities who make up the team and it is easy for these personal 
relationships to break down (Handy, 1999). The latter tends to be stable and con-
sistent but is less able to respond to new circumstances with speed, independence, and 
initiative. Differences in organisational structure like these may have an important 
bearing on the success or failure of humanitarian action (DuBrin, 1997). 
 The third and final social dimension of humanitarian action identified by Hilhorst, 
Dijkzeul, and Herman (2010) is the impact of long-term humanitarian interven-
tion on the wider structure of recipient societies. Büscher and Vlassenroost (2010), 
for example, describe the consequences of the continued international humanitarian 
presence in the city of Goma, Democratic Republic of the Congo. They show how 
this has unwittingly encouraged state withdrawal from urban planning and public 
service provision, and how this is leading to deregulated urban development that 
favours some social groups over others. 
Social dimensions of scientific practice
It is well documented in the social study of science literature that similar social dimen-
sions are at play when the scientific community advises policy and the wider public 
(Forsyth, 2003; Irwin and Michael, 2003; Yearley, 2005). While there are many 
factors that influence whether scientific research has a demonstrable impact beyond 
the academic world (Collingridge and Reeve, 1986; Rier, 2003), the motivations and 
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values of individual scientists can effect which science is developed for policy (Lackey, 
2007; Johnston, 2009). For instance, research has been conducted on the personal 
values that motivate scientists to disseminate their research findings to policymakers 
and communities (Rier, 2003; Jindal-Snape and Snape, 2006). Martin-Sempere, 
Garzon-Garcia, and Rey-Rocha (2008) found that scientists at the Madrid Science 
Fair in Spain had diverse reasons for communicating their science to the wider 
public, including strong altruistic motivations and a sense of duty. Friendships and 
other personal experiences also may stimulate scientists’ involvement in the policy 
process (Dickens, 1996). 
 Everyday practice effects the application of natural science to policy in a variety of 
ways, such as the active role of community in the co-production of knowledge, the 
role of informal lay-person networks in facilitating the science-led policy process, 
and differences between stakeholders in the type of knowledge they produce and 
the methods they use to do so (Yearley, 2005). There is a growing consensus that 
science’s role in policy should be as part of a process of knowledge co-production 
between expert and lay communities ( Jasanoff, 2004). This is a two-way dynamic 
in which lay community understanding of the particular contexts in which policy 
is delivered is included in the decision-making process. In this sense lay people are 
the local knowledge experts (Fischer, 2005). Experts are not formal advisers but 
educators, facilitators, and partners in a wider interpretative community (Kinsella, 
2002). There are many examples of local communities actively co-producing sci-
entific knowledge and influencing the policy process (Wynne, 1996; Mercer et al., 
2010). Epstein (2000), for instance, has documented the important influence that 
the lesbian and gay communities in the United States had on the development of 
clinical trials and treatments for acquired immune deficiency syndrome (AIDS). Many 
of these activists were professionals in other fields and quickly acquired the neces-
sary scientific expertise to mobilise and advance their cause (Epstein, 2000). Local 
indigenous communities, for example, that have experienced repeated hazard events 
can accumulate useful, if not strictly scientific, knowledge and coping strategies, 
and elements of these may be incorporated effectively in DRR initiatives (Cronin 
et al., 2004). Lay actors can play an important part in the co-production of science 
and science-led policy but need the capacity to engage meaningfully with scientific 
knowledge, concepts, and methods (HFP, 2007). This can be problematic for human-
itarian organisations where the longer-term investment and commitment needed to 
develop scientific skills and learning within humanitarian institutions and local part-
ners runs counter to policy planning time frames and funding mechanisms designed 
to respond to immediate need (HFP, 2007). 
 A second impact of everyday practice relates to the informal structure of many lay 
organisations. This informality can be a source of innovation and energy but also 
may mean that they are unsustainable in the longer term (Pelling et al., 2008). One 
characteristic of communities that have worked successfully with scientists to address 
local problems is that they are able to draw on pre-existing contacts with people of 
influence (such as local politicians and media representatives), and they can mobilise 
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these actors in a way that supports their activities. Brown and Mikkelsen (1997) 
illustrate this in their study of the community response to toxic waste contamina-
tion in Woburn, Massachusetts. In this instance, informal contact with academics at 
the Harvard School of Public Health and with lawyers greatly helped the commu-
nity to make their case to politicians and industry. Loose and fluid networks of this 
sort function because of personal trust among members and unspoken goals and 
values; their strength is their flexibility and ability to generate new ways of doing 
things (Pelling et al., 2008). However, they tend to be less ordered and not as long-
lasting as more formal organisations. For Griffin, Shaw, and Stacey (1999), the ideal 
arrangement involves a mixture of formal and informal elements that enable crea-
tivity and flexibility to sit within a context of continuity and stability. 
 A third aspect of everyday practice relates to the ways in which groups engaged in 
science-led policy co-production differ in the type of knowledge they produce and 
the methods they use to do so (Wynne, 1996). These differences can lead to tensions 
and misunderstandings that may need to be negotiated. For example, scientific knowl-
edge is abstract and consists of general principles confirmed by the scientific commu-
nity over a long period of time, while lay knowledge is concrete, and is obtained 
through direct personal experience (Fischer, 2005). Differences of this sort can be 
the source of dispute. Wynne (1996), for instance, describes how after radiation from 
the Chernobyl (Ukraine) nuclear power station fell on the Cumbrian fells (United 
Kingdom) in 1986, government scientists conducted experiments to identify ways 
to reduce sheep contamination, which brought them into conflict with local hill 
farmers. Wynne (1996) describes one experiment with Bentonite (a sticky clay) that 
established research had demonstrated to have useful absorbent properties and which 
scientists thought could be used to soak up the contaminating radiation. A number 
of sheep pens were built on uniformly contaminated grazing on which differing 
amounts of Bentonite had been spread, and measurements were taken to see if sheep 
were less contaminated in the pens with high concentrations of absorbent Bentonite. 
The farmers were sceptical because in their experience, unnaturally confining hill 
sheep in this way caused the health of the sheep to deteriorate quickly, and this they 
thought would undermine the validity of the experiment. The experiment did not 
work and was abandoned after a few months, although the validity of the farmer’s 
view was never acknowledged (Wynne, 1996). This was a conflict between expert 
and lay knowledge. The scientist’s starting point had been existing scientific opinion 
on the properties of Bentonite, whereas the farmer’s had been their personal, practical 
knowledge of the behaviour of their sheep. Wynne (1996) describes how a series of 
misunderstandings and differences of this sort ultimately undermined cooperation 
and trust between the farmers and Ministry of Agriculture, Forestry and Fisheries 
(MAFF) scientists and impacted on the effective application of science to policy. 
 The third and last of the social dimensions of humanitarian practice identified by 
Hilhorst, Dijkzeul, and Herman (2010) is the effect of long-term humanitarian pres-
ence on the wider structure of society; similar arguments are made with regard to 
science. The scientific method stresses systematic observation and measurement and 
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a commitment to ensuring theories and hypotheses are open to testing and falsifi-
cation (Yearley, 2005). As such, science’s emphasis on scepticism, empirical truth, 
and materialism may run counter to the values and world view of some societies 
(Cronin et al., 2004). The growing literature on indigenous understanding of nat-
ural hazards contains many examples of where the differences between scientific 
and traditional understandings of hazards have had to be negotiated carefully before 
long-term effective DRR strategies could be developed and implemented (Mercer 
et al., 2010). 
 Other longer-term impacts of science-led policy on societies relate to the form 
taken by these interventions. Science plays an important part in advising and guiding 
the activities of politicians and policymakers, yet the relationship between science 
and the wider public often is understood to take the shape of a simple deficit model 
(Irwin and Michael, 2003; Yearley, 2005). This is the view that the public’s lack of 
scientific understanding is a contributing factor in many social problems and is best 
addressed through education and science communication programmes (Irwin and 
Michael, 2003). Science communication and education programmes are important, 
of course, but as the critical paradigm within hazards research shows, community 
vulnerability is caused by the unequal distribution of resources and political power 
within societies, frequently along class, gender, and ethno-religious lines (Pelling, 
2001; Wisner et al., 2004). While better science education and communication may 
be part of the solution to particular problems, on their own they may not be enough, 
and attention must also be paid to the underlying social structures that cause vulner-
ability (Elder et al., 2007). 
 It is also important to acknowledge the complex ‘triple helix’ of university, state, 
and industry and its influence on the extent and the ways in which scientists engage 
with user communities (Etzkowitz and Leydesdorff, 1997). Most scientific research 
is funded by government, non-government, and corporate agencies, and this has 
a bearing on the way in which university science is conducted (Demeritt, 2000). 
For example, there is mounting pressure on universities to facilitate government 
decision-making by carrying out policy-relevant research, and government research 
funds are distributed using competitive market-based mechanisms (Demeritt, 2000). 
Consequently, the need to demonstrate research impact and attract external funding 
has become a major factor influencing the work of scientists, but, paradoxically, 
fuller user-community engagement is discouraged because exchange activities often 
do not easily translate into the publishable research outputs counted in academic 
reward structures (Wilby, 2010). Effective exchange activities are dependent on skilled 
people acting as brokers between communities, but brokering remains low on the 
list of funding council priorities (Wenger, 2000). Individual scientists may have to 
engage with user groups ‘in their own time’ because knowledge exchange is not 
funded through their formal researcher context (Wilby, 2010). 
 As this section has shown, the social dimensions that underpin the role of natural 
science in the policy process are broadly comparable to those that influence human-
itarian action. Despite these similarities, to date no one has brought these areas 
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together to consider instances where natural scientists are directly supporting humani-
tarian activities and the part that underlying social dimensions play in this process. 
The remainder of this paper addresses this gap using the findings of qualitative 
research conducted in the city of Padang, Sumatra, Indonesia. This case study con-
siders the interaction between individual geoscientists and a local NGO, KOGAMI 
(Komunitas Siaga Tsunami/Tsunami Alert Community), in the development of 
earthquake and tsunami DRR. It focuses in particular on the first two social dimen-
sions that Hilhorst, Dijkzeul, and Herman (2010) identify, namely personal and 
ethical values and everyday practice, and it shows how these hindered but also enabled 
the DRR process.
Case study: earthquake and tsunami hazard and DRR in 
Padang, Sumatra
Indonesia is one of the world’s most seismically active countries (McCue, 1999). In 
recent years the principal source of its largest and most devastating earthquakes has 
been the Sunda megathrust (see Figure 1). Here the Indo-Australian plate is being 
subducted beneath the Eurasian plate. West of Sumatra the megathrust has produced 
destructive tsunamigenic earthquakes and will do so again in the future (Natawidjaja 
et al., 2006). The megathrust ruptured and generated the devastating Indian Ocean 
tsunami on 26 December 2004, killing more than 225,000 people (Stein and Okal, 
2005; Huppert and Sparks, 2006). The highest concentration of deaths occurred in 
the northern Sumatran province of Aceh where a series of waves of up to 30 metres 
in height inundated the coastline within 30 minutes of the earthquake. Since this 
event, a sequence of large earthquakes has broken the megathrust between Simeulue 
Island and the Sunda Strait. The largest of these occurred on 28 March 2005, when 
a magnitude 8.7 earthquake ruptured the megathrust beneath the islands of Simeulue 
and Nias (Nalbant et al., 2005) and claimed the lives of approximately 1,000 people 
(Beetham and Sinclair, 2008). In 2007, a series of three large earthquakes shook the 
city of Bengkulu and generated a small tsunami; again the tsunami took about 30 
minutes to reach the Sumatran coast (Red Cross, 2007; Konca et al., 2008). In 2009, 
the city of Padang on the western coast of Sumatra was shaken by a magnitude 7.6 
earthquake, which demolished buildings throughout the city and generated land-
slides in coastal mountains, and killed more than 1,000 people (Sudaryo et al., 2012). 
The 2009 event did not occur on the megathrust but ruptured a fault some 80 
kilometres beneath the surface. Consequently, it did not significantly relax the 200 
years of accumulated stress on the Mentawai segment of the Sunda megathrust and 
hence the potential for a future great (magnitude of more than 8.5) earthquake off the 
Sumatran coast remains high (McCloskey et al., 2010). Such an event has the poten-
tial to cause significant loss of life in major population centres lying broadside to this 
section of the trench, including the city of Padang (McCloskey et al., 2008). 
 Padang is the provincial capital of West Sumatra and is home to almost one million 
people. Current population densities in the city are especially high in low-lying areas 
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within two kilometres of the coastline (Taubenböck et al., 2008). In the event of a 
future Mentawai tsunamigenic earthquake it is likely that these areas will be devastated 
through ground shaking and inundation, and loss of life will be significant without 
the implementation of effective mitigation and preparedness activities (Taubenböck 
et al., 2008; McCloskey et al., 2008, 2010). 
 The Muslim Minangkabau are Padang’s dominant ethnic group, and practice a 
form of Islam mixed with Adat (local customs, beliefs, and practices from pre-colonial 
Minangkabau society) (Blackwood, 2001; Cohen, 2003). Indonesians of Chinese 
decent are the largest minority population in Padang (Colombijn, 1996; Suryadinata, 
Arifin, and Ananta, 2003), and are part of, but also to some extent separate from, 
‘mainstream’ Indonesian society (Ong, 2006). They are recognised as Indonesian 
citizens (albeit as ‘citizens of foreign decent’) and most speak local Indonesian lan-
guages rather than Chinese (Tan, 2001), but are predominantly Christian (Heidhues, 
Figure 1. Padang and source, setting, and magnitude of recent destructive earthquakes 
on the Sunda Megathrust
Source: author. 
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1974; Freedman, 2000; Tan, 2001; Hoon, 2006) and live in Chinese neighbourhoods 
(Suryadinata, Arifin, and Ananta, 2003). 
 DRR for earthquake and tsunami hazards in Padang prior to the destructive Sunda 
megathrust earthquakes of 2004 and 2005 was largely non-existent. Subsequently, 
a range of local, national, and international agencies have become involved in dis-
aster mitigation and preparedness activities. An agreement was signed between the 
Governments of Germany and Indonesia in March 2005 on developing the German-
Indonesian Tsunami Early Warning System (GITEWS), in which Padang is one of 
three pilot locations (Spahn et al., 2010). Mercy Corps developed its first DRR pro-
gramme in West Sumatra in 2007 and SurfAid has operated health-based programmes 
in the Mentawai and Nias Island chain for the past 10 years, and these have increas-
ingly included DRR elements. In 2008, the Indonesian government established a 
national disaster management body, BNPB (Badan Nasional Penanggulangan Bencana/
National Disaster Management Agency), and local disaster management agencies, 
BPBDs (Badan Penanggulangan Bencana Daerah/Regional Disaster Management 
Agency). BPBDs are now in operation for both Padang and the province of West 
Sumatra, while others currently are being rolled out across Indonesia. 
 KOGAMI (The Tsunami Alert Community) is a locally-run NGO based in Padang, 
and founded in July 2005. It receives funding from international donors, including 
Trócaire and the United Nations Educational, Scientific and Cultural Organization 
(UNESCO), and delivers DRR programmes to schools and communities that 
explain the causes of tsunamigenic earthquakes and what to do in a tsunami-related 
emergency. It provided a community education component for GITEWS (GTZ, 
2008; Spahn et al., 2010), and partners Mercy Corps in some DRR initiatives. Since 
2005, KOGAMI has been in regular contact with a loose network of international 
geoscientists (the Geoscience–KOGAMI partnership) engaged in earth science research 
on the Sunda megathrust. These scientists are employed by various universities and 
research institutes in Australia, Germany, the UK, and the US, and while they may 
know each other through their shared research interests (and some have engaged 
in collaborative research), it is a flexible network of individuals rather than a formal 
arrangement. Their collaboration with KOGAMI is similarly informal and was initi-
ated by KOGAMI’s executive director first by email and later during face-to-face 
encounters, and it has been sustained via these means. 
 Interview-based research on the Geoscience–KOGAMI partnership was con-
ducted in Padang over a four-week period from April and May 2010. Twenty in-depth 
interviews were held with a variety of DRR practitioners in Padang, and four with 
KOGAMI employees. In addition, three disaster awareness and preparedness focus 
groups were convened with members of the local community in Padang, and research-
ers participated in a number of community education activities. All interviews were 
facilitated by a translator. Two further interviews with KOGAMI’s executive direc-
tor took place following workshops and meetings in the UK in September 2010 and 
six formal interviews with participating geoscientists were held from September 2010 
to March 2011. 
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 Other collaborations between scientists, government, and NGOs were ongoing in 
Padang at the time of this research; the study was not intended to be a survey of all 
of these activities. Instead, as with all case study research, the aim was to gain some 
detailed insight into a particular example or instance (May and Perry, 2011). It may 
be that the knowledge and understanding gained are relevant to other contexts, but 
further research is needed before findings can be generalised with any confidence 
(Williams, 2002). Nevertheless, there is sufficient good quality data on the workings 
of the Geoscience–KOGAMI partnership to illustrate various social dimensions of 
science’s role in DRR in the examples reviewed. 
Social dimensions of science–humanitarian collaboration 
on DRR
This section describes various social dimensions of the Geoscience–KOGAMI part-
nership, notably: the personal motivations of scientists and NGO workers; evidence 
of the co-production process; the challenges of integrating lay and expert perspectives; 
and informal organisational structures and the issue of partnership sustainability. 
 It was clear that personal ethical motivations of participants were important in 
both initiating and sustaining the Geoscience–KOGAMI partnership. For example, 
KOGAMI’s executive director’s reasons for creating the NGO were rooted in her 
experience of the Aceh tsunami of 2004: 
We saw the big trauma from the television, the horrible tsunami news. This situation 
make some people want to do volunteering . . . we were volunteering for tsunami victims 
in some islands, we delivered first aid to the island. Then in 2005 we had a big earth-
quake in Padang and people didn’t know what to do so we decided to make our own 
NGO as we did not want the tragedy in Aceh to be happening in Padang City (London 
Workshop, 1 September 2010).
 Individual geoscientists had similar reasons for participating. One noted that the 
earthquake and tsunami of 26 December 2004 was also the motivation for his involve-
ment. He felt that earthquake science was ‘coming of age’ and was now sufficiently 
precise to allow for the focusing of resources to prepare for high probability, low 
frequency events. He added that scientists ‘must do better’ in acknowledging and 
negotiating the challenges that surround the deployment of their forecasts (London 
Workshop, 1 September 2010). 
 There was good evidence of KOGAMI’s active role in the partnership and the 
merging of expert and lay perspectives (Kinsella, 2002). KOGAMI had initiated the 
partnership in order to be taken more seriously by government and other agencies. 
As the executive director put it:
In the beginning nobody trust us . . . we were just volunteers and had no knowledge of earth-
quake and tsunami. We tried to convince the government and they asked us how you know 
tsunami would happen in Padang and we had no answer (Interview, 7 September 2010).
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 She also pointed out that it was ‘only when we brought the scientists with us did 
teachers in the schools believe us’ (Interview, 26 April 2010). 
 KOGAMI staff had some background in science, including degrees in biology, 
engineering, and medicine, and actively judged the merit of the various sources of 
expert knowledge available to them. For example, the quality of local scientific 
research was questioned because the scientist ‘had no data with which to base his 
decisions on’, while other research was trusted because ‘he [the scientist] has been con-
ducting research in the area for 10 years’ (KOGAMI Executive Director, Interview, 
15 May 2010). They also assumed a role in directing the focus of scientific research. 
In one instance they advised a United Nations University team conducting a vul-
nerability study in Padang on the data it should collect, and played a similar part in 
a vulnerability study undertaken by GITEWS. As the executive director explained: 
I asked them for specific information at sub-village level. KOGAMI found the information 
very useful as [we] could base target areas on that data. It also helped to develop strategies 
and plan resources (Interview, 15 May 2012).
 There were a number of examples of initiatives that combined expert knowledge 
with local values and traditions (Kinsella, 2002). For instance, published research on 
tsunami inundation predictions served as the basis for a simple ‘traffic-light’, colour-
coded tsunami hazard evacuation map. The original research was conducted by the 
German Remote Sensing and Aerospace Centre, the Indonesian Institute of Sciences, 
and the Alfred Wegener Institute for Polar and Marine Research at the United Nations 
University (Schlurmann et al., 2010; Strunz et al., 2011). It combined sophisticated 
high-resolution topographic and bathymetric data with probabilistic earthquake 
ruptures to forecast patterns of tsunami inundation (Schlurmann et al., 2010; Strunz 
et al., 2011). The simplified map used this research to depict evacuation routes over 
a shaded topographic digital elevation model of Padang City, with land elevations 
(metres above sea level) categorised and colour-coded. The ‘traffic-light’ colour system 
employed on the map alerted people to their level of exposure to a tsunami hazard, 
with land lower than 5 metres (red) defined as dangerous, land between 5 and 10 metres 
relatively safe, but be alert (yellow), and land above 10 metres safe (green and blue). 
These maps were mounted on billboards and positioned along the city’s coastal road 
and at busy city centre road junctions and formed the basis of community educa-
tion activities and school-based training programmes. There were also examples of 
where expert input was mixed with traditional beliefs to create useful hybrid forms 
(Shannon, Hope, and McCloskey, 2011). For instance, KOGAMI ran a tsunami 
awareness programme in a number of fishing villages with the help of elders who 
were thought by locals to have the ability to predict storms (tuo pantai). DRR work-
ers used a hardboiled egg with a cracked shell to explain that earthquakes are caused 
when the shell breaks apart, how earthquakes happen along the cracks in the shell, 
and how Padang is at risk because it is near one of these cracks. The esteem accorded 
to tuo pantai by local people helped to ensure that the advice was taken seriously. 
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 There was also evidence of tensions between lay and expert knowledge of the 
type that Wynne (1996) described. KOGAMI’s emphasis on immediate humanitar-
ian response and the longer time frames needed to produce the earthquake science 
was a source of frustration (HFP, 2007). This became apparent when it took three 
years for geoscientists and various GITEWS partners to produce an updated second-
generation tsunami hazard map. One NGO representatives noted: 
We depend on what’s already been done and use resources that are already available. We 
don’t have time to wait for scientists to write a proposal and get funding. We need to get 
moving straight away so if it’s a choice between using older information and the most up-to-date 
stuff, we will use what is most accessible (Interview, Mercy Corps Representative, 
27 April 2010).
 For KOGAMI and other NGOs, these delays happened because scientists were 
reluctant to share their data with other scientists. The concern of the scientists was 
that map quality would be compromised if research was rushed. 
 Disagreement among scientists was quite common in the stakeholder meetings that 
informed the production of the second-generation map. For the scientists, robust 
debate was an important mechanism to ensure the quality of the science. For some 
local NGOs, however, these debates gave the impression of a scientific community 
detached from the practical implications of their work. One DRR adviser pointed out: 
My organisation does not need to know the specifics, we just need the basics . . . the prob-
lem with scientists is that they never agree . . . they were just showing off (Interview, 
SurfAid representative, 6 May 2010).
 It was also clear that the DRR co-production process was quite heavily reliant on 
informal relationships between KOGAMI and the wider community in Padang. For 
example, the executive director noted: 
When we first started [DRR canvassing] we have one person who is a friend of my uncle, 
he knows the chief of the fire department and the chief of the fire department has good 
links to everybody in the government . . . the person with good links never has a problem. 
He helped us a lot (Interview, 7 September 2010).
 In a similar way, the executive director credited the success of KOGAMI’s first 
tsunami evacuation drill in Padang to assistance from the army and the police depart-
ment, which provided the cars and staff necessary to mobilise and facilitate the event. 
They were able to gain this support because the executive director ‘was friends with 
a police officer and was [therefore] in a position to ask him for staff and cars . . . it 
is through my family that I know him’ and they were able ‘to get through to the 
army through a friend’ (Interview, 10 May 2010). 
 Informal personal interaction between partnership members also played an impor-
tant role. These were mainly email exchanges and occasional face-to-face meetings 
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at conferences and workshops, in Indonesia, Europe, and the US. In some cases 
these contacts had developed into friendships that helped to ensure effective and 
prompt communication. While this structure delivered some of the strengths of 
informal organisations (creativity, responsiveness), it also raised questions about the 
capacity of the present arrangement and its sustainability in the longer term. Like 
Handy’s (1999) ‘Club Culture’, it was heavily dependent on a small number of key 
people and the good personal relationships between them, rather than a formal 
arrangement that would guarantee continuity even when the individuals in those 
roles move on. These points were not lost on KOGAMI’s executive director who had 
concerns about her organisation’s ability to sustain its role in the partnership as ‘local 
expert’. For instance, she highlighted that ‘we need specialist disaster management 
training . . . but there are no courses in Sumatra and we don’t have the money to 
do it on our own’ (Interview, 10 May 2010). The geoscientists also acknowledged 
the ad hoc nature of the arrangement. One observed that ‘it is difficult for us to sus-
tain this level of engagement without a permanent funding . . . I don’t want to do 
it all myself . . . I need to get back to the science which is the bit I’m good at and 
for there to be a team of people who are good at the community engagement part’ 
(Interview, 23 June 2010). 
Conclusion
For Anderson (1999), humanitarians must be mindful of the social dimensions of their 
practice, and how these interact with existing sources of good and harm in local 
settings. As science–humanitarian partnering becomes more common it is important 
to include science in these considerations. This paper has contributed to this en-
deavour by identifying common themes in the social study of science and the social 
dimensions of humanitarian practice literature, and by exploring their relevance in 
the KOGAMI–Geoscience partnership in Padang, Sumatra. The findings draw par-
ticular attention to knowledge co-production processes, and to the informality of the 
KOGAMI–Geoscience partnership and the challenge of building capacity to sustain 
and develop its activities in the future. 
 From this analysis one can make three conclusions. First, the analysis draws atten-
tion to the challenge of moving beyond traditional models of humanitarian capacity-
building. In the traditional approach, international partners take the leadership role, 
local partners do service delivery, and capacity-building is dominated by the ‘train-
ing fix’ where local stakeholders learn ‘about’ policy development but do not do it 
(Christoplos, 2005). Genuine knowledge co-production requires a more fundamen-
tal two-way transformation of the roles of science and humanitarian partnership 
elements: the former as educator and enabler rather than as expert adviser, and the 
latter informing and at times leading the co-production process in the light of local 
expert knowledge (Kinsella, 2002). Further investment in ongoing research council 
efforts to reward boundary work (see, for example, RCUK, 2009), is needed to enhance 
science’s ability to recognise and respond to humanitarian needs. Considerable financial 
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commitment is required to create genuinely robust local structures to engage in knowl-
edge co-production and to develop science capacity in local civil societies and beyond 
(Christoplos, 2005). 
 Second, the analysis throws into relief the specific social and organisational arrange-
ments that underpin the Geoscience–KOGAMI relationship and that need to be in 
place if there is to be effective exchange of knowledge between scientists and local 
DRR practitioners. The distinction between formal and informal organisations is 
made frequently (Pelling et al., 2008) and the Geoscience–KOGAMI case is situated 
towards the informal end of this spectrum. Formal organisations are characterised as 
stable and regulated by explicit guidelines and standardised management processes, 
whereas informal organisations are loose and fluid networks that function because 
of personal trust between members and unspoken goals and values. Both types of 
organisation have strengths and weaknesses. Formal organisations tend to be lasting 
and well-ordered but lack creativity and responsiveness, whereas informal organisa-
tions are flexible and generate new ways of doing things but tend towards instability 
and randomness (Griffin, Shaw, and Stacey, 1999). In our view, the Geoscience–
KOGAMI partnership exhibits both the positive and negative features of informal 
organisations. The personal contacts that were a feature of the arrangement meant 
that requests for information and help could be generous and swift, and the open and 
loose network created space for community-level organisations to play an active part 
in creating useful and effective hybrid DRR measures. On the negative side, the 
personalised nature of the network meant that there was a danger of over-reliance on 
particular individuals and the break-up of the partnership if they were to move on. 
For Griffin, Shaw, and Stacey (1999), the ideal arrangement contains a mixture of 
formal and informal elements that enable creativity and flexibility to sit within a 
context of continuity and stability; in our opinion, this is a key challenge for the 
Geoscience–KOGAMI partnership. Future research might explore how the inherent 
weaknesses of its informal structure can be addressed without compromising the 
vibrancy and flexibility of the arrangement. 
 Third, while the longer-term impacts of science–humanitarian partnering were 
not explored in the case study, the analysis raises some issues and highlights possible 
avenues for future research, regarding the longer-term effects of these partnerships. 
Arguably, KOGAMI–Geoscience programmes follow the deficit model as they aim 
to enhance community awareness of the natural processes that cause earthquake 
and tsunami hazard and advise on what to do in an emergency (Irwin and Michael, 
2003; Yearley, 2005). Further research is needed to consider the extent to which these 
policies address and have a lasting impact on the social causes of vulnerability in 
Padang and whether different social groups (such as the minority Indonesian Chinese) 
have equal access to DRR support of this type. It may be that one of the long-term 
ramifications of science–humanitarian partnering is that strategies that tackle the 
social causes of natural hazards vulnerability are neglected because the dialogue is 
dominated by natural science perspectives and methodologies (Forsyth, 2003). 
 Finally, it is clear that underlying social dimensions will continue to influence the 
success or otherwise of the KOGAMI–Geoscience partnership. This makes it essential 
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to develop theoretical frameworks of the social dimensions type, in order to identify, 
analyse, and address these processes so that science–humanitarian collaboration is 
enhanced and community vulnerability reduced. This approach may have wider 
utility as its principles and concepts are relevant to any situation where there is shar-
ing of knowledge, expertise, and best practice. It may be transferable, for instance, 
to other types of humanitarian partnership-building, including the sharing of com-
plementary expertise between NGOs, inter-agency collaboration with donors and 
national actors, and corporate–humanitarian partnering. Further research on the social 
dimensions of humanitarian collaboration, to address these issues at a range of geo-
graphic scales and in different partnership types, is required. 
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